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INSULIN FORMULATION FOR INHALATION 

Field of the Invention 

This invention relates to a formulation of insulin suitable for systemic delivery via 
administration to the lung, and which has good stability. 
5 Background of the Invention 

There is now widespread interest in the formulation of therapeutic agents for 
inhalation. In particular, many efforts have been made to formulate suitable therapeutic 
agents as dry powders for delivery via inhalers. 

Typically, the formulations are produced by drying the active agent in the 
1 0 presence of certain excipients, such as polysaccharides or citrate, to enhance stability 
during the drying process or in storage. 

Insulin is a typical example of a therapeutic agent that can be administered to 
the lung, by inhalation. As a commercial product, insulin is generally provided in 
suspension or a solution of low concentration, as a hexamer complexed with zinc. 
15 Refrigeration is necessary, in order to maintain the stability of such a formulation. 
Crystalline Zn insulin is stable at neutral pH. The dry powder also requires refrigeration. 

CA-A-21 36704 discloses a product obtained by spray-drying a medicinal 
substance such as insulin (among many others) and a carrier. Example 4 discloses 
spray-drying a clear solution of human insulin, soya bean lecithin and lactose. 
20 WO-A-9735562 again discloses spray-drying a solution of insulin and a 

polysaccharide. The aim of this combination is to achieve the preferred size range of 
spray-dried microparticles, for good lung deposition. In Examples 1 and 3, the insulin 
solution for spray-drying, prior to combination with polysaccharide, is prepared by 
dissolving zinc insulin in HCI, and then adding NaOH, to pH 7.2. The solutions for 
25 spray-drying respectively contain 25 and 6 mg/ml insulin and at least 5.5/7.2% NaCI, 
based on the combined weight of insulin plus salt. 

WO-A-95241 83 is directed primarily to a dry powder that comprises insulin and 
a carrier material, typically a saccharide, in the form of an amorphous powder of 
microparticles obtained by spray-drying. In addition, the Experimental section 
30 compares the properties of such microparticles with and without a saccharide excipient. 
The insulin solution for spray-drying is prepared by dissolving Zn-insulin in citrate buffer, 
at pH 6.7 ± 0.3, to a solids content of 7.5 mg/ml. The powder is held in a container at 
10% RH. Forvarious reasons, this experiment cannot be reproduced: citrate is a buffer 
at pH 3.0-6.2, and not at pH 6.7; crystalline insulin will not dissolve in pH 6.2 citrate 
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buffer before or after adjustment to pH 7.4 with NaOH; in any case, no alkali addition 
is specified. 

Although there are various formulations of insulin disclosed in the prior art, there 
is still a recognised need for improved formulations, especially formulations which 
5 provide improved bioavailability when administered via the pulmonary route. 
Summary of the Invention 

The present invention is based on the surprising finding that particular ratios of 
insulin and saccharide show improved bioavailability, and are therefore very useful in 
pulmonary delivery. 

10 According to a first aspect of the invention, a particulate composition for 

pulmonary delivery comprises particles having a mixture of 10 to 40% insulin and 90 to 
60% saccharide. 

In the most preferred formulation, the mixture is 20% insulin and 80% trehalose. 
Description of the Drawings 
15 The present invention is described with reference to the drawings, wherein: 

Figure 1 illustrates the whole blood glucose levels at various time points; and 
Figure 2 illustrates plasma insulin levels at various time points. 
Description of the Invention 

The present invention provides new formulations of insulin and a suitable 
20 saccharide molecule for pulmonary delivery. 

The formulations may be prepared by any suitable method known in the art, 
including, in particular, spray drying solutions of appropriate concentrations of the 
saccharide and insulin. 

The insulin may be in any suitable form. For example, the insulin may be in the 
25 monomeric or hexameric form. Zinc insulin and other forms of insulin are also within 
the scope of the invention, e.g. insulin lispro, as are fragments of insulin that exert the 
appropriate therapeutic effect. 

The saccharide component may be any suitable for pulmonary administration. 
The saccharide may be a monosaccharide, disaccharide or polysaccharide. In 
30 particular, the sugars lactose, sucrose and trehalose are preferred. Other saccharides 
including cyclodextrin may also be used. 

Mixtures of saccharides may also be used to make up the saccharide 
component. This may be beneficial to prevent crystallisation on storage. In one 
embodiment, the saccharide component is a mixture of a polysaccharide and trehalose. 
35 In a further embodiment, the saccharide component is a mixture of pullulan and 
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trehalose. Modified saccharides are also within the scope of the invention. For 
example, trehalose derivatives can be used as part of the particulate compositions. 
Other suitable saccharides will be apparent to the skilled person and are disclosed in 
Inte rnational Patent Publication number W0-A-96/03978, the content of which is 
5 incorporated herein by reference. The preferred saccharides are the non-derivatised 
mono and disaccharides. 

The saccharide should by physiologically acceptable. Depending on the method 
used to produce the particles, it may be desirable to use a saccharide with a high glass 
transition (Tg) temperature. If spray-drying is to be used, it is preferable to use a 
10 saccharide with a Tg above that of the inlet and outlet temperatures of the spray-drying 
apparatus, as otherwise, the saccharide may melt and stick to the inlet and outlet 
nozzles of the apparatus. It is also preferable to use a saccharide with a high Tg, as 
this may help to maintain stability of the particles on storage, particularly on storage at 
room temperature. A Tg of greater than 40 °C is therefore preferred, with a Tg of 
15 greater than 70° , being more preferred. 

The particles are prepared so that residual moisture is minimised and the 
particles are in an amorphous form. It is preferable to have a residual moisture content 
of less than 5% (w/w). Determining the residual moisture can be carried out by known 
methods. 

20 Although the preferred method for producing the particles is spray-drying, 

suitable alternative methods will be apparent to the skilled person. For example, 
freeze-drying may be used, with the resulting freeze-dried product being milled to 
produce the particles of the desired size for pulmonary delivery. A spray-freeze-drying 
process may also be used, as outlined in co-pending international patent application 

25 number PCT/GB01/00834. Other methods of making the formulation include, but are 
not limited to, air drying, vacuum drying, fluidised-bed drying, milling, co-precipitation 
and super-critical fluid processing. 

The particles may be prepared either as solid solutions or solid dispersions. If 
a solid solution is required, the insulin may be prepared as in international patent 

30 application number PCT/GB99/02023. Alternatively, the insulin may be prepared as 
nanoparticles dispersed within the saccharide matrix. 

In addition to the insulin and saccharide components, small quantities of 
additional components may be present. For example, minor amounts of salts or trace 
elements may be present. 
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The mixture of insulin to saccharide is 10 to 40% insulin to 90 to 60% 
saccharide. Preferably, the mixture is 15 to 30% insulin and 85 to 70% saccharide, 
more preferably 15 to 20% insulin and 85 to 80% saccharide. Most preferably the 
mixture is about 20% insulin and about 80% saccharide. 
5 The particulate compositions are intended for pulmonary delivery to a patient. 

Devices suitable for delivery of the compositions are known, and will be apparent to the 
skilled person. The preferred delivery system is a passive dry powder inhaler (DPI), 
which relies entirely on the patient's inspiratory efforts to introduce the particles in a dry 
powder form into the lungs. However, alternative delivery devices may also be used. 

10 For example, active inhalers requiring a mechanism for delivering the powder to the 
patient may also be used. The particles may be formulated for delivery using a metered 
dose inhaler (MDI), which usually requires a high vapour pressure propellant to force 
the particles from the device. 

The particles should preferably be 0. 1 to 1 5(jm in diameter, more preferably 0.5 

15 to 5 pm in diameter and most preferably 1 to 3pm in diameter The particles may be 
in a solid or porous form. 

It will be appreciated that the particulate compositions are to be formulated in 
physiologically effective amounts. That is, when delivered in a unit dosage form, there 
should be a sufficient amount of the insulin to achieve the desired response. As the 

20 particles are intended primarily for delivery in dry powder inhalers, it will be appreciated 
that a unit dose comprises a predefined amount of particles delivered to a patient in one 
inspiratory effort. For guidance only, a single unit dose will be approximately 1mg to 
15mg, preferably 5mg to 10mg of the particles. The delivery of the insulin particles is 
intended primarily for the treatment of diabetes. 

25 The following example illustrates the invention. 

Example 

The objective of this study was to determine the bioavailability of 4 novel insulin 
dry powder formulations following administration by the inhalation route. Each test 
formulation was administered to 5 dogs and the plasma insulin and whole blood 
30 glucose levels were determined. Comparative bioavailability was assessed against a 
marketed insulin formulation (E) administered subcutaneously. Inhalation 
administration was undertaken via a surgically prepared tracheostome to allow direct 
entry to the bronchopulmonary region of the lungs. The formulations tested are shown 
in Table 1. 



WO 01/87278 



PCT/GB01/02181 



5 

Table 1 



Test Material 



A. (Zinc Insulin) 



B. (Insulin Without Zinc) 



C. (95% Zinc Insulin in Trehalose) 



D. (20% Zinc Insulin in Trehalose) 



E. (HumulinS) 



10 



15 



20 



25 



30 



35 



The four test materials coded A-D (for inhalation administration), were supplied 
as spray-dried powder formulations in glass vials, whilst formulation E (for 
subcutaneous administration) was supplied as a liquid. Formulations A-D were stored 
in the dark at ambient room temperature, whilst formulation E was stored at +4°C. 

Formulation E (Humulin S) was supplied as a 100 lU/ml solution. The dose 
required for the pilot phase of the study was 1 .5 lU/dog. Due to the small volumes of 
Humulin S required, this formulation was diluted with sterile water for injection to allow 
larger volumes of the correct dose level to be administered. 

The study was conducted in 2 phases: a pilot phase followed by a main study. 

Pilot Study 

In order to provide baseline data, one dog (1M) was dosed subcutaneously (1.5 
IU) with a currently marketed insulin formulation (Humulin S) and the blood glucose and 
insulin levels determined over an approximately 4 h period. 

Main Study 

For the main study, 5 dogs (Animals 2-6) were used, initially each dog received 
a subcutaneous dose of insulin (1.5 IU) to provide comparative plasma insulin and 
whole blood glucose levels. Following a minimum 2-3 day wash-out period, each dog 
was administered one of the 4 insulin formulations, in a randomised order, by direct 
inhalation exposure (7.5 IU) to an aerosol bolus delivered via a surgically prepared 
tracheostome. The remaining 3 insulin formulations were administered in a similar 
manner at approximately 2 day intervals. The tracheostome was surgically prepared, 
with the dogs under general anaesthesia, approximately 2 weeks before dosing. 

The dosing regimen with estimated dosages is shown in Table 2. 

The administered doses of insulin were derived by analytical determination by 
subtracting the amount of insulin retained in the dosing device from the total insulin 
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loaded. The actual insulin units delivered are calculated based on the assumption that 
each milligram of insulin is equivalent to 28.6 units. 

Table 2 



Dose Session 2: 


Dog 


Formulation 


Insulin Dosed (units) 


2 


A 


10 


3 


D 


13 


4 


C 


3 


5 


D 


3 


6 




no data 


Dose Session 3: 


Dog 


Formulation 


Insulin Dosed (units) 


2 


B 


5 


3 


C 


6 


4 




no data 


5 


A 


8 


6 


D 


11 


Dose Session 4: 


Dog 


Formulation 


Insulin Dosed (units) 


2 


C 


7 


3 




no data 


4 


B 


6 


5 


C 


5 


6 


A 


7 


Dose Session 5: 


Dog 


Formulation 


Insulin Dosed (units) 


2 


D 


No data 


3 


B 


6 


4 


A 


6 


5 


B 


4 


6 


C 


5 



10 



15 



20 



25 



30 
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Dose Session 6: 


uog 


rvi iiiuidLitJii 


InQiilin Hncorl fnnifcA 

IIIOUJIII lUllllOJ 


2 




no data 


3 


A 


7 


4 


D 


2 


5 




no data 


6 


B 


6 



The animals were observed at least twice daily for signs of ill health or reaction 
to treatment. On the days of treatment, animals were observed continuously for 
reaction to treatment during dosing and at regular intervals up to approximately 4 h after 
dosing. Body weights were recorded once weekly whilst food consumption was 
recorded daily. Serial blood samples were obtained on each day of treatment to 
determine plasma insulin and whole blood glucose levels. 

Results 

Pilot Study 

Following administration of Formulation F by the subcutaneous route (1.5 
Ill/dog), an appropriate reduction was obtained for the whole blood glucose profile with 
a corresponding increase in plasma insulin levels. 

Main Study 

The values obtained appear to indicate a degree of variability in the estimated 
dose administered for all 4 inhaled formulations. Ranges recorded (units dosed) were - 
Formulation A: 6-10, Formulation B: 4-6, Formulation C: 3-7, and Formulation D: 2-13. 

There were no adverse clinical signs observed on days of treatment or during 
the subsequent wash-out periods. Body weight and food consumption profiles were 
satisfactory over the course of the study. Bioavailability investigations revealed that all 
formulations produced a marked decrease in whole blood glucose levels and a 
correlating increase in insulin levels. This decrease in glucose and increase in insulin 
was most pronounced for Formulation D, i.e. 20% insulin and 80% trehalose. 

Glucose Measurements 

Mean glucose values per formulation are presented graphically in Figure 1. 
Glucose levels showed a steady decrease for all formulations with the lowest 
value occurring at about +45 min after dosing. This decrease was most pronounced 
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for Formulation D when compared against that obtained following administration of 
Formulation E by the subcutaneous route. 

Mean insulin values per formulation are presented graphically in Figure 2. 

The decrease in glucose levels correlated with an increase in insulin levels for 
5 the animals treated with all formulations. The inhaled insulin formulations showed a 
rapid onset and decline of action when compared to the subcutaneous dose which 
produced a more sustained response. The increase was most pronounced for animals 
treated with Formulation D when compared against that obtained following 
administration of Formulation E. The peak increase occurred at about +1 0-20 min after 
10 dosing for all formulations administered by the inhalation route. The inhaled 
formulations A and C produced comparable results and followed very similar response 
patterns. 

A linear trapezoidal calculation of the area under the curve (AUG) was used to 
derive the values from the overall mean insulin blood concentration data. The values 
1 5 are presented in Table 3. 



Table 3 



Formulation 


AUC (uU.min/ml) 




Per Dose 


Normalised* 


(Relative %) 


A 


657 


123 


(4.2) 


B 


773 


234 


(8.0) 


C 


625 


188 


(6.4) 


D 


2355 


495 


(17.0) 


E 


2916 


2916 


(100) 



25 * = Relative to the subcutaneous dose (Formulation E) of 1.5 units 

Following normalisation to the doses administered, it is apparent that 
Formulation D (20% Zinc Insulin in 80% Trehalose) provides the highest AUC, followed 
by Formulations B, C and A. 
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CLAIMS 

1 . A particulate composition for pulmonary delivery, comprising particles having a 
mixture of 10 to 40% insulin and 90 to 60% of a saccharide. 

2. A composition according to claim 1, wherein the insulin is zinc-free insulin. 

5 3. A composition according to claim 1 or claim 2, wherein the insulin is in 
monomeric form. 

4. A method according to any preceding claim, wherein the mixture is 15 to 30% 
insulin and 85 to 70% saccharide. 

5. A method according to any preceding claim, wherein the mixture is 15 to 20% 
10 insulin and 85 to 80% saccharide. 

6. A method according to any preceding claim, wherein the mixture is about 20% 
insulin and about 80% saccharide. 

7. A method according to any preceding claim, wherein the saccharide is trehalose. 

8. A composition according to any of claims 1 to 6, wherein the saccharide is 
15 cyclodextrin. 

9. A composition according to any preceding claim, wherein the particles are 0.1 
to 1 5 pm in size. 

10. A composition according to any preceding claim, wherein the particles are in 
amorphous form. 

20 11. A device for the delivery of a therapeutic agent via the pulmonary route, 
comprising a composition according to any preceding claim. 



WO 01/87278 PCT/GB01/02181 



1/2 

< CD O Q Ui 
C C C C C 

o o o o g 

V- » V- 1 *+— • U— » 
JO _C0 JO JO 

3 3 D D D 

E E E E E 

t_ l_ I— w u. 

o o o o o 

IL LL LL U. LL 

Kill 



0) 




1 1 1 i i T 1 

LOLOUO^LOCOLqCNLOv-LOO 

K) ro d r d 



o 

CNI 

o 

CM 

o 
o 

CM 

o 

CO 



o 

CD 

o 

n — 

o 

CM 

o 
o 



o 

00 



o 

CO 

o 
\f 

o 

CM 



o 



e 

'a> 
o 

Q 

o 
> 

■ MM 

3s 

a: 
c 

■ ■HI 

o 

Q. 

a> 
E 



(n/|ouiiu) esoonio 



WO 01/87278 



PCT/GB01/02181 



2/2 



< CO O D UJ 

c c c c c 

o o o o o 

j3 J5 i5 J5 J? 

3 D 3 3 3 

E E E E E 

o o o o o 

11 II II Li. U. 



CM 

0) 
M 

o> 

•H 




O 
CM 

o 

CM 
CM 

o 
o 

CM 

O 
GO 



O 
CD 



O 

O 
CM 



O 
O 



O 
CO 



O 
CD 



O 



O 
CM 



c 



U) 

c 

'e/> 
o 

Q 



Q) 
> 

o 

a: 

c 

o 
a 

E 



O 
CD 



O 
LO 



O 



o 

CO 



CM 

Oui/nn) ui|nsu| 



INTERNATIONAL SEARCH REPORT 



In tonal Application No 

PCT/6B 01/02181 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 A61K9/72 A61K38/28 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A61K 



Documentation searched other than minimum documentation io Hie extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name ot data base and, where practical, search terms used) 

EPO-Internal, WPI Data, PAJ, BIOSIS 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ■ 



Citation of document, with indication, where appropriate, ot the relevant passages 



Relevant to claim No. 



WO 98 29097 A (QUADRANT HOLDINGS CAMBRIDGE 

;C0LACO CAMILO (GB); SANDERSON IAN (GB) 

9 July 1998 (1998-07-09) 

page 6, paragraph 2 - paragraph 4 

page 11, paragraph 2 -page 12, last 

paragraph 

page 14, last paragraph -page 15, 
paragraph 1; claims 1,2,7,8,11-17,20,21; 
example 9 

-/- 



1-7,9,11 



Further documents are listed In the continuation of box C. 



ID 



Patent tamily members are listed in annex 



° Special categories ot cited documents : 

'A' document delining the general state of the art which is not 
considered to be of particular relevance 

"E* earlier document but published on or after the international 
filing date 

'L' document which may throw doubts on priority daim(s) or 
which is cled lo establish the publication date of another 
tilation or other spedaJ reason (as specffted) 

'O* document referring to an oral disclosure, use, exhibition or 
Other means 

"P* document published prior to the international filing date but 
lalerthan the priority date claimed 



T later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

'X' document or particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

•Y" document of particular relevance; the claimed invention 
cannot be considered to mvofve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skated 
In the art 

'&' document member of the same patenlfamity 



Date of the actual completion of the international search 



9 August 2001 



Name and maifing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-228OHVR0SWiJk 
TeL (+31-70) 340-2040, Tic 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Date of mailing of the international search report 



20/08/2001 



Authorized offioer 



Marttln, E 



Fan PCt/ISWZtO (secondsheel) (July 19SZ) 



INTERNATIONAL SEARCH REPORT 


!ri iona) AppHcation No 




PCT/GB 01/02181 


C.{ContInuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category • 


Citation of document, with indicatfon.wnere appropriate, of the relevant passages 


Hetevam lo claim No. 


X 


US 5 952 008 A (BAECKSTROEH KJELL GOERAN 


1-4,7-9, 




ERIK ET AL) 


11 




14 September 1999 (1999-09-14) 






column 4, line 15 - line 34 






column 6, line 23 - line 25 






column 7, line 6 -column 8, line 12 






column 7, line 50 - line 65 






column 9, line 19 - line 36; claims 






1-3,5-8,11,15-17; example 2 




X 


US 6 004 574 A (BAECKSTR0EM KJELL ET AL) 


1-3,7,9, 




21 December 1999 (1999-12-21) 


11 




the whole document 


- 


X 


W0 95 24183 A (INHALE THERAPEUTIC SYST) 


1,7-11 




14 September 1995 (1995-09-14) 






cited in the aoDlication 






Daae 4. line 25 -paae 6, line 9 






page 10, line 29 - line 37 






page 11, line 10 - line 26 






page 12, line 26 -page 13, line 13 






page 14, line 1 - line 24 






page 17, line 5 - line 17 






page 18, line 13 - line 31; claims 






1,3,4,6,8,10-18,20,22,24,25; table 1 




X 


i t a. a J~-t m n r\*~ ft / rill 1 k 1 P* «r| ft p» Pi Jl Pi P~ t t~T~ T \/ *T~ 

W0 98 16205 A (INHALE THERAPEUTIC SYST 


1,7-9,11 




;KU0 MEI CHANG (US); FOSTER LINDA C (US);) 






23 April 1998 (1998-04-23) 






page 14, line 4 - line 12 






page 15, line 9 -page 16, line 7 






page 21, line 19 -page 22, line 4 






page 23, line 15 -page 24, line 16 






page 26, line 11 - line 21 






page 36, line 1 - line 20; claims 






1,9-13,17,18; example 7 




A 


WO 98 42749 A (HAVELUND SVEND ;N0V0N0RDISK 


1-11 




AS (DK)) 1 October 1998 (1998-10-01) 






page 4, line 5 -page 5, line 25 






page 6, line 8 - line 18; claims 






1,4-9,12,17 





Form PCT/1SA/210 (ccntsrwoticn od second street) (July 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



III Aional Application No 

PCT/GB 01/02181 



Patent document 




.Publication 




Patent family 




Publication 


cited In search report 




date 




members) 




date 


WO 9829097 


A 


09-07-1998 


AU 


732347 B 


26-04-2001 






AU 


5333898 A 


31-07-1998 






EP 


0949907 A 


20-10-1999 






ZA 


9711732 A 


28-12-1998 






US 5952008 


A 


14-09-1999 


AT 


183920 


T 


15-09-1999 






AU 


692780 


B 


18-06-1998 






AU 


7090194 


A 


17-01-1995 






AU 


692781 


B 


18-06-1998 






AU 


7090294 


A 


17-01-1995 






BR 


9406907 


A 


02-04-1996 






BR 


9406908 


A 


02-04-1996 






CN 


1127471 


A 


24-07-1996 






CN 


1129904 


A 


28-08-1996 






CZ 


9503393 


A 


15-05-1996 






CZ 


9503428 


A 


15-05-1996 






DE 


69420412 


D 


07-10-1999 






DE 


69420412 


T 


13-04-2000 






DK 


706382 


T 


13-03-2000 






EE 


3221 


B 


17-06-1996 






EE 


3222 


B 


17-06-1996 






EG 


20599 


A 


30-09-1999 






EP 


0706382 


A 


17-04-1996 






EP 


0706383 


A 


17-04-1996 






ES 


2138087 


T 


01-01-2000 






FI 


956227 


A 


22-12-1995 






FI 


956228 


A 


22-12-1995 






GR 


3031974 


T 


31-03-2000 






HK 


1009584 


A 


14-04-2000 






HU 


75065 


A 


28-03-1997 






HU 


75066 


A 


28-03-1997 






IL 


110084 


A 


14-07-1999 






OP 


8512027 


T 


17-12-1996 






JP 


9500621 


T 


21-01-1997 






LT 


1976 


A,B 


25-05-1995 






LT 


1977 


A,B 


31-01-1995 






MX 


9404761 


A 


31-01-1995 






MX 


9404762 


A 


31-01-1995 






NO 


955226 


A 


15-02-1996 






NO 


955227 


A 


20-02-1996 






NZ 


268137 


A 


24-10-1997 






NZ 


268138 


A 


24-10-1997 






NZ 


328476 


A 


28-05-1999 






PI 

rL 


312205 


A 








PL 


312210 


A 


01-04-1996 






RU 


2148398 


C 


10-05-2000 






WO 


9500127 


A 


05-01-1995 






WO 


9500128 


A 


05-01-1995 






SK 


160195 


A 


05-02-1997 






SK 


160295 


A 


05-03-1997 






TW 


402506 


B 


21-08-2000 






US 


5506203 


A 


09-04-1996 


US 6004574 


A 


21-12-1999 


AU 


702898 B 


11-03-1999 






AU 


4359296 A 


10-07-1996 






BR 


9510422 A 


07-07-1998 






CA 


2206803 A 


27-06-1996 






CN 


1171049 A 


21-01-1998 



Food PCT.1SA/210 (pdorrt terrify annex) (July 1S92) 



INTERNATIONAL SEARCH REPORT 

Information on patent f amity members 



Ir. Uonal Application No 

PCT/GB 01/02181 



Patent document 
cited in search report 



Publication 
date 



Patent family 
mernberfs) 



Publication 
date 



US 6004574 



WO 9524183 A 



14-09-1995 



W0 9816205 A 



23-04-1998 



WO 9842749 A 



01-10-1998 



cz 


9/U1946 A 


ir -I rt -I ftQ7 


EE 


970013b A 


ir 70 7 rtft7 

15-1Z-199/ 


EP 


0799030 A 


08-10-1997 


FI 


972654 A 


19-06-1997 


1111 

HU 


77/* /to » O 

7/648 A,d 


OO n7 moo 


JP 


10510828 T 


on in iono 
20-10-1998 


NO 


972660 A 


io-oo-iyy/ 


NZ 


nr»n 1 O ft 

298168 A 


on no irkrtfi 

30-08-1999 


PL 


320751 A 


27-10-1997 




2144819 C 


27-01-2000 


WO 


9619207 A 


27-06-1996 


pi/ 
SK 


81297 A 


05-11-1997 


TR 


ATrt 1 O 1 A 

970131 A 


21-03-1997 


ZA 


9510753 A 


24-06-1996 


All 

AU 


689217 B 


o/r no mno 

26-03-1998 


Mil 

AU 


1744995 A 


op nn irtnc 

25-09-1995 


BR 


9507023 A 


no nn 1 nn~7 

23-09-1997 


CA 


2183577 A 


14-09-1995 


CN 


1152867 A 


*-> r- n c. 7 no T 

25-06-1997 


CZ 


9602600 A 


16-04-1997 


EP 


0748213 A 


18-12-1996 


FI 


963468 A 


04-09-1996 


HU 


75676 A 


28-05-1997 


IL 


112618 A 


on 1 r\ i AAA 

28-10-1999 


in 

JP 


10501519 T 


i n no 7o.no 

10-02-1998 


NO 


963745 A 


06-11-1996 


NZ 


281112 A 


27-04-1998 


PL 


316199 A 


OO "tO 1 AAC 

23-12-1996 


US 


6051256 A 


18-04-2000 


US 


5997848 A 


07-12-1999 


ZA 


9501883 A 


14-12-1995 


US 


r or* c\ o A t 

6258341 B 


i n m nnni 

10-07-2001 


ft 1 1 

AU 


~t O A o o *l TS 

734891 B 


oo n£ onni 

28-06-2001 


AU 


5083498 A 


11-05-1998 


EP 


0941067 A 


15-09-1999 


HU 


0001108 A 


28-08-2000 


AU 


6612098 A 


20-10-1998 


BR 


9808285 A 


16-05-2000 


CN 


1259142 T 


05-07-2000 


EP 


1005490 A 


07-06-2000 


HU 


0000547 A 


28-08-2000 


NO 


994520 A 


17-09-1999 


PL 


335777 A 


22-05-2000 



Ram PCT/1SA/210 (patent tamEy amex) pu*y 1 982) 



